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Abstract 
Since 1997, ptg carcases produced tn Australian export abattoirs have been routinely monitored for 
Salmonella spp. and E. coli contamination using the standard USDA method (i.e. swabbing 3x 
100cm2 areas on chilled p1g carcases). The National Salmonella carcase prevalence and serotype 
isolation frequency was calculated for the years from January 2000 to September 2006. The yearly 
prevalence range was from 1.19% (7/586) to 2.73% (28/1025) with a 7-year average of 1.88% 
(132/7038). The most frequent serotypes ISolated were Derby, Anatum, Havana, London, Agona 
and Adelaide. Overall S . Typh1murium was isolated in 5.3% (7/132) of the positive samples. For 
the same period for E. coli detection, overall 97.65% (21891/22417) of samples were below the 
Australian regulatory "m" desirable benchmark {1 cfu/cm2) , with a yearly range from 95.92% to 
98.07% of sam?,les. Overall , only 0.08% (18/22417) of samples were >"M", the upper regulatory 
lim1t ( 1 02cfu/cm ). 
Introduction 
The Australian E. coli and Salmonella monitoring system (ESAM) was introduced into all Australian 
US listed export registered abattoirs in January 1997 in order to maintain access to the US market. 
In August 1997 it was extended to all Australian export registered abattoirs, which accounts for 
more than 80% of national slaughterings of beef, sheep and pigs. For pigs, carcases are sampled 
at the rate of 1 in 1000 for E. coli and 1 in 5000 for Salmonella by company QA staff, under the 
oversight of the on-plant officers of the Australian Quarantine & Inspection Service (AQIS). Since 
1997 Total Viable Counts (TVC) have also been conducted on a voluntary bas1s on all E. coli 
monitoring samples (1.e. 1 in 1000 carcases). In 2005 this became mandatory for export abatto1rs 
listed to export to the EU. Results are collated by AQIS on-plant staff and entered into a national 
database (Anon 2003). The purpose of this paper is to report the E. coli and Salmonella findings of 
this ongo1ng monitoring over a 7-year period. 
Material and methods 
The AQIS national database was examined for the years January 2000 to June 2006 to determine 
the Salmonella and E. coli contamination rate (Anon 2003) of pig carcases slaughtered at export 
establishments on a yearly bas1s. In 2006 only the first 9 months figures were available, but they 
have been included for completeness. 
Results 
The Salmonella carcase prevalence for pigs slaughtered at export abattoirs between January 2000 
and September 2006 and the serovars isolated are shown in Table 1 The average carcase 
prevalence over the 7 -year period is 1.88%. The table includes all samples, both routine ESAM 
momtonng and the additional "targeted" samples (1.e. the additional samples required to be taken 
once a posit1ve 1solat1on occurs) as they are not differentiated in the database Overall 
S. Typh1murium was found in 7/132 (5.3%) of all positive isolates. Australian Salmonella reference 
laboratories do not differentiate between S. Typh1murium and Typhtmurium var. Copenhagen. 
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T l>le 1. Ausualian pig carcase Salmonella serovar dete tion tates tot the yeats 2000 to 
2006 under the nation 1 ESAM sampling programme (monilonng and targeted samples) 
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The results of ESAM sampling for E. coli for the years 2000 to 2006 are shown rn Table 2 The 
samples come from prgs killed at export abattorrs, whrch represents the maJorrty of the 
approximately 5 mrllron pi~s slaughtered annually rn Australia The maJorrty of samples rn all years 
were below ''m" (1 cfu/cm ), the maxrmum desirable level of contamination. The overall prevalence 
of samples rn thrs category was 97.65% (21891/22417) with a yearl~ range between 95.92% and 
98 49%. The prevalence of samples fall ing rn the > "M" category (1 0 cfu/cm2-the upper regulatory 
lrmrt) overall was 0.08% (18/22417) wrth a yearly range from 0% to 0.21% 
130 .;,ofopork 2007 - Voron. (ltnly) So slon 2: Epld mrolog 
Table 2. Australian pig car ase E.coli detection rates for the years 
2000 to 2006 under the national ESAM sampling programme. 
# sampl,;>s < m #samples >M 
Yt?or n (I cfu.cm·) (I cf cfu.ocm=) 
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Although Australia does not have a national Salmonella surveillance and control programme, 
various studies in p1g herds have 111dicated that the 1nfection rate of Australian p1gs may be 
relatively low by international standards (Hamilton et at 2003, 2004). The 7-year average 
Salmonella carcase prevalence of 1.88% and a prevalence in 2005 and 2006 of 1.47% and 1.48% 
respectively, compares favourably with International find1ngs. The US p1g carcase prevalence was 
reported as 5.3% 1n 2005 (Anon 2007) and Denmark reports a carcase prevalence of 1.4% (Anon 
2004). 
S. Typh1murium is the most common serovar isolated in human infection in this country, as it is 
overseas. However, unlike Europe and the USA, recent epidemiological studies suggest it is not a 
common serovar in Australian pigs. This view is supported by the ESAM pig carcase Salmonella 
results, with only 5.3% of all isolates identified as Typhimurium over a 7-year penod. The 
explanation for the differing Salmonella epidemiology will requ1re further study but a number of 
Australian factors may have an innuence, including well ventilated pens and high air quality, the 
non-use of slurry systems. the 111creas111g use of deep litter hous111g (with a consequent increase 111 
the consumption of bedding material- up to 10% of the diet) and climate. In addition genetics may 
play a part as quarantine restrictions mean the Australian pig herd has been effectively closed 
since the 1960's. 
The national E. coli contamination rates reported here appear low (eg 98.07% <1 cfu/cm2 and 
0.00% >1 02 cfu/cm2 1n 2005) (Table 2), although data on E. coli levels from other countries are not 
readily available so direct comparisons are difficult. The 1997-1998 US Baseline survey found 
84.1% of sponge samples had <1cfu/cm2 and 3.8% of samples had >102 cfu/cm2 (Anon 2005). 
The relatively low figures reported here might be due to a combinat1on of lower chain speeds in this 
country and the fact that QA systems were introduced into Australian abattoirs in 1984, to be 
followed by HACCP a few years later. 
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